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Appendix D, Section 1 – Air Quality, Nonradiological Air Quality

D.1 NONRADIOLOGICAL
AIR QUALITY

This appendix supplements the analytical results
presented in the Site-Wide Environmental Impact
Statement (SWEIS) main text, Sections 5.3.7, 5.4.7, and
5.5.7. Modeling inputs and assumptions support the
results for the nonradiological air quality environmental
consequences. Chemical screening and refined analysis
results are presented for receptor locations in the vicinity
of Sandia National Laboratories/New Mexico
(SNL/NM). The maximum chemical concentrations
generated by an SNL/NM activity are calculated for
selected receptor locations.

Site-specific emissions from SNL/NM are modeled in
accordance with the guidelines presented in the U. S.
Environmental Protection Agency (EPA) Guideline on
Air Quality Models (40 Code of Federal Regulations
[CFR] Part 51, Appendix W), the New Mexico Air
Pollution Control Bureau Dispersion Modeling Guidelines
(NMAPCB 1996), and the Albuquerque Environmental
Health Department (AEHD) Permit Modeling Guidelines
(AEHD 1995).

Impacts were estimated from criteria pollutant emissions,
chemical pollutant emissions, mobile (vehicular) source
emissions, and open burning by modeling the emissions
associated with each alternative during normal
operations and comparing the resulting pollutant
concentrations to the National Ambient Air Quality
Standards (NAAQS), the New Mexico Ambient Air
Quality Standards (NMAAQS), and the Albuquerque/
Bernalillo County Air Quality Control Board (A/BC
AQCB) regulations for criteria pollutants, and guidelines
for chemical concentrations. These regulations and
guidelines represent conditions to which it is believed
that nearly all of the general public may be repeatedly
exposed, day after day, without adverse health effects.

D.1.1 Air Quality Dispersion Models

The EPA’s Industrial Source Complex Air Quality
Dispersion Model (ISCST3) was used to estimate the
criteria pollutant concentrations from stationary sources
at SNL/NM (EPA 1995a). This model was selected as
the most appropriate model to perform the air dispersion
modeling analysis from continuous emission sources
because it is designed to support the EPA regulatory
modeling program and is capable of handling multiple
sources, including different source types. This model was

also used to estimate chemical concentrations from
emissions of chemicals from SNL/NM facilities. It
estimates pollutant concentrations from normal
operations at SNL/NM from stationary sources.

The Mobile Source Emission Factor (MOBILE5a)
computer model (EPA 1994), which is the EPA-
approved model for estimating emission factors from
mobile sources, in conjunction with state
implementation plans, was used to estimate carbon
monoxide emissions from vehicular traffic. Emissions of
carbon monoxide from vehicles represent the greatest
contribution to overall carbon monoxide emissions in
the region of influence (ROI). The model calculates
emission factors in grams per mile, from which annual
carbon monoxide emissions from mobile sources are
calculated.

The Open Burn/Open Detonation Dispersion Model
(OBODM) was used to evaluate the potential air quality
impacts of open-air burning (Bjorklund et al. 1997).
OBODM predicts the downwind transport and
dispersion of pollutants using cloud rise and dispersion
model algorithms. The model is used to estimate the
pollutant concentrations from open burning at the Fire
Testing Facility.

D.1.2 Criteria Pollutants

The criteria pollutants modeled using ISCST3 include
carbon monoxide, sulfur dioxide, nitrogen dioxide, total
suspended particulates, and particulate matter equal to or
less than 10 µm diameter (PM10). Concentrations of
lead, ozone, hydrogen sulfide, and total reduced sulfur
are provided from monitoring data where available. As of
September 16, 1997, in addition to the PM10 NAAQS, a
new NAAQS became effective for particulate matter
equal to or less than 2.5 microns in diameter (PM2.5).
This new standard will not require imposition of local
area controls until 2005, and compliance determinations
will not be required until 2008. Additionally, the EPA
revised the NAAQS and associated reference method for
determining ozone attainment on July 19, 1997. This
standard will also be applicable to SNL/NM.
Figure D.1–1 presents the process used for evaluating the
criteria pollutant emissions from SNL/NM.

The estimated emissions of criteria pollutants under the
alternatives are modeled using the EPA-recommended
ISCST3 (dated 97363) model to estimate concentrations
of criteria pollutants at or beyond the SNL/NM
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Source: Original

Figure D.1–1. Example Flow Chart For Evaluation of Criteria Pollutants
A multi-step process is used to evaluate criteria pollutants.

Objective: Determine if concentrations of criteria pollutants from SNL/NM comply with the National
Ambient Air Quality Standards (NAAQS) and New Mexico Ambient Air Quality Standards (NMAAQS)

Select 1994-1996 onsite hourly meteorological data from appropriate tower

Criteria Pollutants

Identify locations of stationary criteria pollutant emission sources, emission rates, stack
parameters, and terrain elevations

Identify receptor locations including the site boundary, public access areas, and special
receptors (such as schools, hospitals, and nursing homes)

Select Industrial Source Complex Air Quality Dispersion Model (ISCST3) input options
to perform a refined analysis

Execute ISCST3  to calculate criteria pollutant concentrations at receptors
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boundary, including receptor locations such as public
access areas (for example, the National Atomic Museum,
hospitals, and schools). For those criteria pollutants for
which emission data are not available, onsite monitoring
data are presented in lieu of modeling results.

D.1.2.1 Emission Sources

The criteria pollutant emission sources at SNL/NM
modeled using ISCST3 were the following stationary
combustion sources located in technical area (TA)-I:

• steam plant

• electric power generator plant

• boiler and emergency generator in Building 701

• 600-kw-capacity generator in Building 870b

Sequential hourly emissions, representing actual
emissions for 1996 plus estimated emissions for the
boiler and emergency generator in Building 701 and the
600-kW-capacity capacity generator in Building 870b,
were used as emission source input to ISCST3 to
estimate criteria pollutant concentrations under the No
Action Alternative. In addition to actual emission source
locations, exhaust parameters (such as height, diameter,
temperature, and flow rate) were based on engineering
estimates from actual operating data for those existing
emission sources. For future emission sources included in
the No Action Alternative modeling, engineering
estimates of emissions were made using the EPA
Compilation of Air Pollutant Emission Factors, Volume I
(AP-42) (EPA 1995b). Table D.1–1 presents annual
average emission rates for criteria pollutant sources at
SNL/NM.

D.1.2.2 Stack Parameters

Based upon the daily fuel usage and operating load
conditions, the hourly emission rates, gas exit velocities,
and exit temperatures for each of the steam plant boilers
were determined. These hourly emission parameters were
used as input into the ISCTS3 model. Table D.1–2
presents an example of the source parameters for the
steam plant boilers during a 100 percent load condition.
Gas exit velocities vary between natural gas and #2 fuel
oil usage.

Table D.1–3 presents the source parameters used for
modeling purposes for Building 862 generators.

D.1.2.3 Receptors

Receptor locations include special receptors where
concentrations of the public, children, and the infirmed
are of special interest, such as public access areas,
hospitals, and schools located beyond the SNL/NM
boundary. Specific special receptors are included in the
following locations:

• Child Development Center-East (Special)

• Child Development Center-West (Special)

• Coronado Club (Special)

• Golf Course

• KAFB Housing

• Kirtland Elementary School (Special)

• Kirtland Underground Munitions and Maintenance
Storage Complex (KUMMSC)

• Lovelace Hospital (Special)

• National Atomic Museum (Special)

• Riding Stables

• Sandia Base Elementary School (Special)

• Shandiin Day Care Center (Special)

• Veterans Affairs Medical Center (Special)

• Wherry Elementary School (Special)

Universal transverse mercator (UTM) coordinates for
each of the receptor locations were input into the model
to determine the pollutant concentrations at that
location. The maximum concentration for each criteria
pollutant modeled for each of the averaging periods for
five years of meteorological data is presented in Section
5.3.7.

D.1.2.4 Meteorological Data

Sequential hourly meteorological data, 1995 and 1996
from tower A15, and 1994, 1995, and 1996 from tower
A21, were used as model input to determine the
maximum pollutant concentrations based on any one
year of meteorology. Data from these meteorological
towers were used because of their proximity to the
emission sources. Figures D.1–2 and D.1–3 present the
annual wind roses for meteorological tower A15, for
1995 and 1996, and for meteorological tower A21, for
1994, 1995, and 1996. In addition, mixing height data
from the Albuquerque International Sunport were
incorporated with the onsite data to provide a single
input file containing all of the above data.
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Table D.1–1. Annual Average Emission Rates for
Criteria Pollutant Emissions from SNL/NM Sources
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Table D.1–1. Annual Average Emission Rates for
Criteria Pollutant Emissions from SNL/NM Sources (concluded)

Source: SNL/NM 1997a
EF: emission factor
ER: emission rate
g/sec: grams per second
gal: gallon
lb/ft3: pounds per cubic foot
lb/MMbtu: pounds per Million British Thermal Units
scf: standard cubic feet
TSP: total suspended particulates
Notes: 1) Heating Value: Natural Gas = 1,000 btu/scf; #2 Fuel Oil = 141,636 btu/gal

2) Emission rates for natural gas are based on boilers operating 2,249, 2,137, 1,462, 1,687, and 2,458 hours for boilers 1, 2, 3, 5, and 6, respectively.
3) Emission rates for #2 fuel oil are based on boilers operating 4,380 hours.
4) Emission rates for generators are based on generators operating 500 hours per year.
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D.1.2.5 Model Assumptions

Model assumptions include using the regulatory default
options that are identified in Appendix A of the
Guideline on Air Quality Models (Revised) (EPA 1987),
and include the following:

• use stack-tip downwash (except for Schulman-Scire
downwash),

• use buoyancy-induced dispersion (except for
Schulman-Scire downwash),

• do not use gradual plume rise (except for building
downwash),

• use the calms processing routines,

• use upper bound concentration estimates for sources
influenced by building downwash from super-squat
buildings,

• use default wind speed profile exponents, and

• use default vertical potential temperature gradients.

Other assumptions include

• hourly emission rates for natural gas fired boilers,

• constant emission rates for #2 fuel oil-fired boilers
and generators,

• constant emission rates for chemical emissions,

• building downwash option for criteria pollutants,
and

• rural dispersion.

D.1.2.6 Methodology

The modeling of nitrogen oxides follows a tiered
approach to determine the concentration of nitrogen
dioxide as a component of nitrogen oxides. Nitrogen
dioxide is one of several forms of nitrogen oxides
resulting from the combustion of fossil fuels. Federal and
state criteria pollutant standards specify nitrogen dioxide
as the form of nitrogen oxides for which the standards
apply. The emissions from combustion of fossil fuel
provided as input into ISCST3 are those of nitrogen
oxides.

Modeling results for nitrogen oxides, using ISCST3 for
the 24-hour and annual averaging periods, are 0.19 ppm
(300 µg/m3) and 0.02 ppm (28 µg/m3), respectively. The
NMAAQS standards for nitrogen dioxide for the
24-hour and annual averaging periods are 0.10 ppm
(156 µg/m3) and 0.05 ppm (78 µg/m3), respectively. The
modeling results indicate that the nitrogen oxides
24-hour concentrations exceed the NMAAQS standard

Table D.1–2. SNL/NM Steam Plant Source Parameters

Source: SNL/NM 1997a
°K: degrees Kelvin
ft: feet
m: meter
m/sec: meters per second

UTM-N: Universal Transverse Mercator-N
UTM-E: Universal Transverse Mercator-E
a During natural gas usage
b During fuel oil usage

Table D.1–3. SNL/NM Building 862 Generators Source Parameters

Source: SNL/NM 1997a
°K: degrees Kelvin
ft: feet
m: meter

m/sec: meters per second
UTM-E: Universal Transverse Mercator-E
UTM-N: Universal Transverse Mercator-N

������
��	���


��
�
������
���


��
�
���	����

���

����
����
���
�������

����
��	��������

����

��	��
���

��	��
���

��
�
���������

�� �

� ���� ���� ����
�

�����
�

��� �	�
��� �
���
��� 	
�
	

� ���� ���� ����
�

�����
�

�
� �	�
��
 �
���
��� 	
�
	

� ���� ���� ���	
�

�����
�

��� �	�
��� �
���
��� 	
�
	

� ���� ��	� ����
�

�����
�

��� �	�
�
� �
���
��� 	
�
	

� ���� ��	� ���	
�

�����
�

			 �	�
��� �
���
��� 	
�
	

�����
���	��

��


�����
��������

��


����
��������
������


����
�����������

���


�����
��


�����
��


���������
�� 


���� ����� ���� ��� ���	��� �	�
�	
�� �	��




D-7Draft SNL/NM SWEIS DOE/EIS-0281—April 1999

Appendix D, Section 1 – Air Quality, Nonradiological Air Quality

Source: SNL/NM 1998j

Figure D.1–2. Annual Wind Rose for Tower A15 at 10-m Level, 1995–1996
Two years of meteorological data, including wind speed and direction, from

Tower A15 (at the 10-m level), were used to determine the maximum pollutant concentration.
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Source: SNL/NM 1998j

Figure D.1–3. Annual Wind Rose for Tower A21 at 10-m Level, 1994–1996
Three years of meteorological data, including wind speed and direction, from

Tower A21 (at the 10-m level), were used to determine maximum pollutant concentrations.
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for nitrogen dioxide. If the nitrogen oxides concentration
is below the NMAAQS standard for nitrogen dioxide,
then no further analysis is necessary to show compliance
with the standard. Since the nitrogen oxides
concentration is above the standard, a second step must
be undertaken to show compliance.

The New Mexico Air Pollution Control Bureau has
approved the ozone limiting method (OLM) to estimate
nitrogen dioxide concentrations in modeled nitrogen
oxides emissions. The EPA model ISC3_OLM (Version
96.113) is used to implement the OLM.

The OLM is employed to calculate the nitrogen dioxide
component of the nitrogen oxides concentration. The
OLM requires representative hourly ozone
concentrations to be input into the model. These data
are obtained from monitoring station 2R, located in the
south valley of the city of Albuquerque approximately
1 mi west of the Rio Grande and 3 mi south of
downtown (Figure 4.9–2). This monitoring location is
upwind from the criteria pollutant emission sources at
SNL/NM and is, therefore, representative of the
background ozone in the area. The OLM also requires
that background nitrogen dioxide concentrations be
added to the model-calculated nitrogen dioxide
concentrations to obtain a representative concentration
of nitrogen dioxide. Monitoring station 2R does not
measure nitrogen dioxide; therefore, the maximum
24-hour average concentration and the annual average
concentration of nitrogen dioxide, measured in 1996 at
monitoring station 2ZR, are added to the respective
modeled concentrations. Station 2ZR is collocated with
monitoring station 2ZQ in the city of Rio Rancho, west
of Albuquerque, a rapidly growing area on the city’s west
side, and provides a reasonable background estimate of
nitrogen dioxide not influenced by SNL/NM emissions.
Figure 4.9–2 shows the location of this monitoring
station.

D.1.3 Chemical Pollutants

The pollutants and laboratory operations that may cause
significant air quality and human health impacts at
SNL/NM were identified through a progressive series of
screening steps, each step involving fewer pollutants that
were then screened by methods that involved more
rigorous and realistic emission rates than the step before.
This approach, consistent with EPA guidance, focused
detailed analyses only on those chemicals that had a
reasonable chance of being of concern.

The objective was to determine potential impacts from
routine emissions (emissions occurring daily from

ongoing normal operations at SNL/NM). Databases
available at SNL/NM identifying the thousands of
chemical products used at SNL/NM were screened and
the potential sources of routine chemical air emissions
determined.

First, all site-wide chemical databases available for
SNL/NM were identified. The three sources of chemical
data for SNL/NM are the Chemical Information System
(CIS), Hazardous Chemical Purchases Inventory (HCPI),
and CheMaster. Each was developed for a slightly different
purpose, has some specific and/or unique information,
and has overlapping information. No database was
complete enough to use exclusively; therefore, the data are
used collectively. CIS is the most current, has annual
purchases by building number, is versatile in the
formatting of the data, and tracks 90 percent of all
chemical purchases by SNL/NM. HCPI provides the
chemical product ingredients regulated as hazardous air
pollutants (HAPs), and toxic air pollutants (TAPs), as well
as volatile organic compound (VOC) ingredients. It also
captures the “just in time” (JIT) chemical purchases not
tracked in CIS. The CheMaster database contains a 1996
chemical inventory collected from a wall-to-wall survey
performed at SNL/NM to determine the maximum
inventories of hazardous chemicals. The chemical volumes
are maximum potential quantities; CheMaster captures
older chemical inventories potentially not documented in
CIS as a recent purchase. The CheMaster was also used as
the source of information needed for the 1997 study
identifying the most significant chemical hazards at
SNL/NM for Emergency Planning/Emergency Response
purposes.

At SNL/NM each chemical (product) purchased is
inventoried in the CIS database. The hazardous
ingredients of these chemical products are determined
and then categorized as HAPs, TAPs or VOCs, as
applicable, and tracked by the HCPI database. Large
quantities of HAPs, TAPs, or VOCs used and potentially
released to the air from routine operations are regulated
under SARA Title III hazardous substance control and
reporting requirements. HCPI is in place to meet these
annual tracking and reporting requirements.  The HCPI
database groups and sums the total quantities of
individual HAPs, TAPs, and VOCs by name and total
quantities per building. The total pounds of HAPs,
TAPs, and VOCs purchased by SNL/NM are reported
annually as required by the Superfund Amendments and
Reauthorization Act (SARA) Title III (42 USC 11001).

To supplement data from CIS and HCPI, a 1997
SNL/NM study for Emergency Planning/Hazards
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Assessment, thoroughly reviewing details of the
CheMaster database, was also assessed. The study
identified the major chemical hazards at SNL/NM, the
sources of the hazard, and the location of the chemical
inventory posing the hazard under a 100 percent release
accident scenario. Each chemical entered in CheMaster
was evaluated for volatility, dispersibility, toxicity,
persistence, volume, flammability, and other chemical
properties pertinent to assessing the potential for human
exposures and health effects through the air pathway. The

major chemical hazards identified for emergency
response at SNL/NM were identified. Although
accidental release of chemicals is not applicable to
routine air emissions, results of the study were reviewed
as a conservative backup to the information contained in
the CIS and HCPI. From a human health impacts
standpoint, the objective was to provide a second check
of what sources of hazardous chemicals exist at
SNL/NM.
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Appendix D, Section 1 – Air Quality, Nonradiological Air Quality

Approximately 465 chemicals (out of over 25,000 used at
SNL/NM) were identified as the potential sources of
routine chemical air emissions from SNL/NM normal
operations. This list was individually reviewed for volume
and toxicity. Individual facility managers at SNL/NM
verified the volumes of chemicals listed and specified any
routinely used highly toxic chemicals, applicable to their
operations. With this process it is very unlikely that any
major sources of routine chemical air emissions are
overlooked by the SWEIS analysis. The final verified list of
chemicals considered the potential sources of routine
chemical air emissions is published in the SNL/NM
Facility Safety Information Document. These amounts of
HAPs, TAPs, VOCs, and 1996 inventory amounts of
major chemical hazards identified by the Emergency
Planning study were used in the detailed chemical
screening process to estimate maximum emission rates and
compared them to health risk based chemical-specific
Threshold Emission Values (TEVs).

These hazardous chemicals were categorized into two
groups, noncarcinogenic chemicals and carcinogenic
chemicals, in order to address the differences in health
effects. Fifteen carcinogenic chemicals were associated with
five facilities; the remaining chemicals were assessed for
noncarcinogenic health effects. Each group was evaluated
using a screening technique comparing each chemical’s
estimated emission rate to a health-risk based TEV. As
specified by NEPA, current dose-to-risk conversion factors
and the “best available technology” were used in assessing
impacts to human health (Appendix E). Consistent with
the human health impacts assessment methodology,
appropriate health risk values were used in the chemical
screening process to derive chemical-specific TEVs.
Because of the different health effects (noncarcinogenic
and carcinogenic), two methods were applied to derive
chemical-specific TEVs.

Available data including Occupational Exposure Limits
(OELs), and Inhalation Unit Risk values were researched
for the entire list of 465 chemicals, as applicable. Where
dose-to-risk information was unavailable, a risk assessment
model could not be applied to obtain a quantitative TEV
for screening purposes. Therefore, some chemicals without
OELs, or Inhalation Unit Risk values could not be given a
health risk-based screening assessment. This uncertainty in
the analysis resulted in a slight underestimation of health
risks, but did not affect the overall conclusions of the
SWEIS risk analysis. Based on a review of the regulatory
literature, there are possible reasons why a chemical would
not have a published OEL and/or a dose-response value.

Chemical manufacturers report new chemical
information to the EPA according to requirements
specified in Section 4 of the Toxic Substances Control Act
(TSCA) (15 U.S.C. 2601). A 90-day preliminary
hazard assessment process determines whether or not
further analysis of the chemical will be required and
how soon it must be completed. All information
implies that a chemical without an OEL or unit risk
value is likely to meet one or more of the following
conditions:

• it is not used routinely,

• it is not present or used in regulated quantities,

• it will still be controlled according to general
Occupational and Safety and Health
Administration (OSHA) requirements (personal
protective equipment [PPE], labeling, Material
Safety Data Sheet [MSDS] recommendations, and
so on),

• it is not designated for regulation (based on an
interagency regulatory committee determination),

• it is determined not toxic to the environment or
human health, or

• it is used for research and development (R&D) or
market research only.

A possible condition where a major chemical hazard at
SNL/NM could have been overlooked would be a
chemical currently in review and not yet given an OEL,
(RfD) or (CSF), or unit risk value, as appropriate. In
that case, the chemical would not yet be in use long
enough or in large enough quantities at SNL/NM to be
a routine air emission or to allow long-term (chronic)
exposures to people. The objective of the SWEIS
impact analysis, which is to determine potential health
impacts to workers and the public from routine
emissions (emissions occurring daily from ongoing
normal operations at SNL/NM), is therefore, met. If it
were possible, through the SWEIS analysis, to expedite
or evaluate a chemical in this situation, it would not
introduce enough difference to the analytical results to
affect the overall results of the human health risk
assessment. Since these are unregulated chemicals, it
also would not affect the overall results of the air
quality analysis.

D.1.3.1 Noncarcinogenic Chemical Screening

The screening analysis for noncarcinogenic chemicals
uses four “industry-recognized” guidelines to determine
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the most conservative guideline applicable to each
chemical. The guidelines are as follows:

• American Conference of Governmental Industrial
Hygienists (threshold limit values [TLVs])
(ACGIH 1997)

• OSHA (permissible exposure limits [PELs])
(ACGIH 1997)

• National Institute for Occupational Safety and
Health (recommended exposure limits [RELs])
(ACGIH 1997)

• Deutsche Forschungsgemeinschaft (DFG), Federal
Republic of Germany, Commission for the
Investigation of Health Hazards of Chemical
Compounds in the Work Area (ACGIH 1997).

The minimum guideline value from these references
divided by 100 was used as the screening guideline for
the noncarcinogenic chemicals. Dividing the guideline
by 100 ensures a conservative safety factor for identifying
those chemicals of potential public concern. The
guideline value divided by 100 is henceforth referred to
as OEL/100. Figure D.1–4 presents the process used for
evaluating the chemical emissions from SNL/NM.

The second chemical screening level after identifying
those noncarcinogenic chemicals contained within
SNL/NM databases was to calculate the maximum
offsite chemical concentration using an emission rate of
1 g per second in the center of 5 major emitters in TA-I.
The maximum 8-hour concentration was calculated
using the ISCST3 model and 5 years of hourly winds and
stabilities, with a prototypical stack (33 ft high, 1 ft in
diameter, 1.6-ft per second exit velocity, 68°F exit
temperature, and a 1-g per second emission rate.)

A TEV was calculated by dividing the OEL/100 for each
chemical by the calculated maximum 8-hour
concentration for a 1-g per second emission rate. The
TEV represents the emission rate that would result in an
8-hour chemical concentration equal to the OEL/100
guideline.

The hypothetical emission rate for each noncarcinogenic
chemical was calculated by dividing the 1996 purchased
amount in grams by 2,000 hours, converted to seconds,
to obtain an emission rate in grams per second. The
2,000 hours represents a 40-hour work week times 50
work weeks per year as the number of hours during
which the chemicals are emitted. It is conservatively
assumed that 100 percent of the purchased chemicals for
1996 for each facility purchasing chemicals are released
to the atmosphere from the facility. An exception to this

assumption is made for sulfuric acid emissions from
Buildings 858 and 878. These buildings are equipped
with scrubbers with a greater than 90 percent control
efficiency (Kramer 1993). Credit for these scrubbers is
applied to emissions of sulfuric acid by reducing the
emissions by 90 percent.

Chemicals not having an OEL were not screened using
the TEV method (no TEV could be derived). Instead, a
review of the chemicals was performed to assess the
potential human health effects to prevent screening out
any potential health hazards. A general approach was
applied. Under OSHA requirements, all chemicals
manufactured must be investigated for toxicity (acute
and chronic). Manufacturers are required to provided
OELs, as appropriate, for the intended use of the
chemical and based on its toxic properties. Therefore,
where a chemical has no OEL, it is a reasonable
assumption that the chemical’s toxic properties do not
warrant regulation from chronic (long-term) exposures.
Many of the chemicals without OELs are as acids, which
are chemically not persistent in the environment (they
change chemical form rapidly), thereby preventing
chronic exposures or even exposures at a distance from
the source. These chemicals are acute hazards that are
monitored and controlled according to PPE
requirements identified on the products MSDSs. Because
routine air emissions are associated with larger quantities
of chemical use, it is also reasonable to say that chemicals
without an OEL, but in small quantities (less than 10
lb), were not associated with routine emissions and did
not affect human health by way of the air emissions
pathway.

The hypothetical emission rate based upon chemical
purchased amounts was then compared to the TEV. If
the hypothetical emission rate was greater than the TEV,
then the chemical concentration resulting from the
hypothetical emission rate may exceed the OEL/100
guideline, and the chemical required further analysis to
determine whether it was a potential chemical of
concern.

Tables D.1–4 through D.1–19 present the results of the
noncarcinogenic chemical screening process, comparing
the hypothetical emission rate to the TEV. The tables
present 1996 purchases, No Action, Expanded
Operations, and Reduced Operations Alternatives results
for HAPs, TAPs, VOCs, and additional chemicals from
the CheMaster and HCPI databases, respectively. The
word TRUE in the results column indicates that the
hypothetical emission rate exceeds the TEV.
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Source: Original

Figure D.1–4.  Flow Chart for Evaluation of Chemical Air Pollutants
Chemical air pollutants are evaluated using the ISCST3 computer model

Objective: Determine if concentrations of chemical releases from SNL/NM are less than 0.01 

of the occupational exposure limit (OEL/100) guidelines

Select 1994-1996 onsite hourly meteorological data from appropriate tower

Chemical Air Pollutants

Identify locations of stationary chemical emission sources, emission rates, stack parameters,
and terrain elevations

Identify receptor locations including the site boundary, public access areas, onsite workers,
and sensitive receptors (such as schools, hospitals, and nursing homes)

Select Industrial Source Complex Air Quality Dispersion Model (ISCST3) 

input options to perform a screening analysis

 Execute ISCST3 to calculate chemical concentrations at receptors

Do screening chemical concentrations 

exceed the OEL/100 

No

Impacts

Estimate actual emission

rates and recalculate 
concentrations

 

Yes

No

No

Impacts

No Potential impacts to be

determined by the Human Health

and Worker Safety Resource

Yes
Do chemical concentrations exceed the

OEL/100 guidelines?

guidelines?
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The final screening involves estimating actual emissions
from process engineering data for those noncarcinogenic
chemicals whose emission rates, based upon purchased
quantities, exceeded the TEV.  The estimated actual
emission rate is again compared with the TEV to
determine whether it is a chemical of concern.

Tables D.1–20, D.1–21, and D.1–22 present the No
Action, Expanded Operations, and Reduced Operations
Alternatives results of the final screening step for the
noncarcinogenic chemicals, comparing emission rates
derived from process engineering estimates to the TEV.
The process engineering estimates are emission factors
based upon facility process knowledge applicable to each
of the chemical emissions.

Tables Key
SOURCES:

Raw Data: SNL/NM 1998a, SNL/NM 1999a
TLVs: ACGIH 1997

ACRONYMS:
CAS: Chemical Abstracts Service
DF: dispersion factor (airborne concentration

per unit release)
EF: emissions factor (fraction that is released

of a potential source)
ER: emission rate
FALSE: Indicates chemical emissions below TEV
g: gram
g/g: grams of pollutant per gram of JP-8 fuel
g/yr: grams per year
g/sec: grams per second
m3: cubic meter
NA: not available
OEL: occupational exposure limit
sec: second
TEV: threshold emissions value
TRUE: Indicates chemical emissions above TEV
yr: year
µg: microgram
µg/m3: micrograms per cubic meter

BUILDING NUMBERS:

605 Steam Plant

858 Microelectronics Development Laboratory
(MDL)

870 Neutron Generator Facility (NGF)

878 Advanced Manufacturing Processes
Laboratory (AMPL)

893 Compound Semiconductor Research
Laboratory (CSRL)

897 Integrated Materials Research Laboratory
(IMRL)

905 Explosive Components Facility (ECF)

963 Repetitive High Energy Pulsed Power
Unit II (RHEPP II)

981 Short-Pulse High Intensity Nanosecond
X-Radiator (SPHINX)

986 Repetitive High Energy Pulsed Power
Unit I (RHEPP I)

6580 Hot Cell Facility (HCF)

6920 Radioactive and Mixed Waste
Management Facility (RMWMF)
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Table D.1–4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPs)
Screening Level Analysis

��������

����	


��


�����	

��	�����

	��

���


����

	��

����
��	

�����

�	�����

�����
�

�	�

�����

	
���

��� ������� ���	
��
 �������
�

�������
��

�������
�

���� �����

���� ��������� �������� !	
��"�� �������
�

�������
��

�������
�

�������
��

�����

��� ������� ���	
��
 �������
�

�������
��

�������
�

���� �����

��� ������� ���	�
 ��	�
 #����� $��%&�
����' �������
�

�������
��

�������
�

���� �����

��� �������� �����
�� �������
�

�������
��

�������
�

���� �����

��� ��������� �������� !	
��"�� �������
�

�������
��

�������
�

�������
��

�����

��� ��������� �������� (
&��"�� �������
�

�������
��

�������
�

�������
��

�����

��� ������� �
!�	�
) ���	�
 �������
�

�������
��

�)��� ���� �����

��� �������� �)� ����	�
��� �"
�"
"�� $��+' �������
�

�������
��

�������
�

�������
��

�����

��� ��������� ,	��-"&- �������
�

�������
��

� �������
��

�����

��� ��������� ,	��-"&- .�"��"�� �������
�

�������
��

���� �������
��

./0�

��� ��������� ,�%

� $����+' �������
�

�������
��

��� �������
��

./0�

��� �������� 1"��	
��

-"�� $��+' �������
�

�������
��

�� �������
��

�����

��� �������� ��	�
��� 2
�!�
 �������
�

�������
��

��� �������
��

�����

��� ��������� �����!	
��"! �!"� �������
�

�������
��

�� �������
��

�����

��� ��������� �����(
&��"! �!"� �������
�

�������
��

�� �������
��

�����

��� ��������� �
��
��3� �������
�

�������
��

� �������
��

�����

��� �������� ���	�
 "3��%&��
 #����� �������
�

�������
��

��� �������
��

�����

��� ��������� 4"!#�
 ,	
��"�� �������
�

�������
��

�������
��

�������
��

./0�

��� ��������� 4"!#�
 �&
(
�� �������
�

�������
��

�������
��

�������
��

./0�

��� ������� ���	
��
 �������
�

�������
��

�������
�

���� �����

��� ������� 4)4��"-��	�
(��-
-"�� �������
�

�������
��

�������
�

�������
��

�����



A
ppendix D

, S
ection 1 – A

ir Q
uality, N

onradiological A
ir Q

uality

D
-16

D
raft S

N
L/N

M
 S

W
E

IS
 D

O
E

/E
IS

-0281—
A

pril 1999

Table D.1–4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPs)
Screening Level Analysis (continued)
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Table D.1–4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPs)
Screening Level Analysis (continued)
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Table D.1–4. 1996 Annual Purchases of Hazardous Air Pollutants (HAPs)
Screening Level Analysis (concluded)
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Table D.1–5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis
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Table D.1–5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–5. Projected Hazardous Air Pollutant (HAP) Emissions
No Action Alternative Screening Level Analysis (concluded)
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Table D.1–6. Projected Hazardous Air Pollutant (HAP) Emissions
Expanded Operations Alternative Screening Level Analysis
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Table D.1–6. Projected Hazardous Air Pollutant (HAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–6. Projected Hazardous Air Pollutant (HAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–6. Projected Hazardous Air Pollutant (HAP) Emissions
Expanded Operations Alternative Screening Level Analysis (concluded)
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Table D.1–7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis
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Table D.1–7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–7. Projected Hazardous Air Pollutant (HAP) Emissions
Reduced Operations Alternative Screening Level Analysis (concluded)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (continued)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (continued)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (continued)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (continued)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (continued)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (continued)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (continued)
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Table D.1–8. 1996 Annual Purchases of Toxic Air Pollutants (TAPs)
Screening Level Analysis (concluded)

a No CAS number is available

��������

����	


��


����	

��	�����

	��

���


����

	��

����
��	

�����

�	�����

����
�

�	�

�����

	
���

��� �������� -# ��!"�������� �������
�

�������
��

�������
�

���� �����

��� ������� 40�	��	"�
����!�� �������
�

�������
��

�������
�

���� �����

��	 ������� ��# ��# �������
�

�������
��

�������
�

���� �����

��	 ��������� ������
�
��
� �������
�

�������
��

�������
�

�������
��

�����

��� ������� ��# ��# �������
�

�������
��

�������
�

���� �����



A
ppendix D

, S
ection 1 – A

ir Q
uality, N

onradiological A
ir Q

uality

D
-40

D
raft S

N
L/N

M
 S

W
E

IS
 D

O
E

/E
IS

-0281—
A

pril 1999

Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis
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Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–9. Projected Toxic Air Pollutant (TAP) Emissions
No Action Alternative Screening Level Analysis (concluded)
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–10. Projected Toxic Air Pollutant (TAP) Emissions
Expanded Operations Alternative Screening Level Analysis (concluded)
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–11. Projected Toxic Air Pollutant (TAP) Emissions
Reduced Operations Alternative Screening Level Analysis (concluded)
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Table D.1–12. 1996 Annual Purchases of Volatile Organic Compounds (VOCs)
 Screening Level Analysis
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Table D.1–12. 1996 Annual Purchases of Volatile Organic Compounds (VOCs)
Screening Level Analysis (continued)
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Table D.1–12. 1996 Annual Purchases of Volatile Organic Compounds (VOCs)
Screening Level Analysis (continued)
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Table D.1–12. 1996 Annual Purchases of Volatile Organic Compounds (VOCs)
Screening Level Analysis (continued)
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Table D.1–12. 1996 Annual Purchases of Volatile Organic Compounds (VOCs)
Screening Level Analysis (concluded)
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Table D.1–13. Projected Volatile Organic Compound (VOC) Emissions
No Action Alternative Screening Level Analysis
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Table D.1–13. Projected Volatile Organic Compound (VOC) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–13. Projected Volatile Organic Compound (VOC) Emissions
No Action Alternative Screening Level Analysis (continued)

��������
����	


��

����	


��	�����
	��

���


����
	��

����
��	

�����
�	�����
����

�

�	�
�����


	
���


��� ������� ��&,� 
�

��	�
 �������
�

�������
��

�������
�

���� �����

��� ��������� ��&,� 
�1
 ��� 
�!�	!��/&7�0 �������
�

�������
��

�������
�

���� �����

��� �������� ��8!��
�! �������
�

�������
��

�������
�

���� �����

��� �������� (�$!�	 
���� ���
����! �������
�

�������
��

�������
�

�������
��

�����

��� �������� �!��
�! �������
�

�������
��

�������
�

���� �����

��� ��������� �!���
!,+ �������
�

�������
��

(��)��

��� ���������� �!���
!,+���#��


�! �������
�

�������
��

�������
�

���� �����

��� ��������� �	!�
 
!�	 
!�!�/#� �!�!%�+���+!�0 �������
�

�������
��

�������
�

���� �����

��� ��������� ��
 /�� ��%��!�	
��� 
0 ���� �������
��

(��)��

��� ������� ����
�! �������
�

�������
��

�������
�

�������
�

�����

��� ������� ���� 
�

��	�
 �������
�

�������
��

�������
�

���� �����

��� ������� ���� 
!�!�1 
��
 �������
�

�������
��

(��)��

��� �������� � �����! �������
�

�������
��

�������
�

�������
��

�����

��� ������� #!��&,� 
�

��	�
 �������
�

�������
��

�������
�

���� �����

��� ��������� �����
���#�
2!�� �������
�

�������
��

�������
�

���� �����

��� ������� ��&,� 
�

��	�
 ���� �������
��

�������
�

���� �����

��� ���������� .!��	!� 
# �������
�

�������
��

�������
�

�������
��

�����

��� �������� .!��
	 ���5,�
� �������
�

�������
��

�������
�

���� �����

��� �������� .��
��,+��#���������!# �������
�

�������
��

(��)��

��� ���������� .�
,!�!����#�� 
�
�! �������
�

�������
��

(��)��

��� ������� .�
,!�!��%�����#�� 
�
�! �������
�

�������
��

�������
��

�������
��

�����

��� �������� .��!�	
��

+��! �������
�

�������
��

�������
�

�������
��

�����



A
ppendix D

, S
ection 1 – A

ir Q
uality, N

onradiological A
ir Q

uality

D
-72

D
raft S

N
L/N

M
 S

W
E

IS
 D

O
E

/E
IS

-0281—
A

pril 1999

Table D.1–13. Projected Volatile Organic Compound (VOC) Emissions
No Action Alternative Screening Level Analysis (continued)
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Table D.1–13. Projected Volatile Organic Compound (VOC) Emissions
No Action Alternative Screening Level Analysis (concluded)
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Table D.1–14. Projected Volatile Organic Compound (VOC) Emissions
Expanded Operations Alternative Screening Level Analysis
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Table D.1–14. Projected Volatile Organic Compound (VOC) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–14. Projected Volatile Organic Compound (VOC) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–14. Projected Volatile Organic Compound (VOC) Emissions
Expanded Operations Alternative Screening Level Analysis (continued)
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Table D.1–14. Projected Volatile Organic Compound (VOC) Emissions
Expanded Operations Alternative Screening Level Analysis (concluded)

��������
����	


��

����	


��	�����
	��

���


����
	��

����
��	

�����
�	�����
����

�

�	�
�����


	
���


��� ��������� ;!��#!�! �������
�

�������
��

�������
�

���� �����

��� �������� $!�	
�� 
������
! �������
�

�������
��

�������
�

�������
��

�����

��� ������� $!�	

�
+�����	!��
�#,
�	
�! �������
�

�������
��

(��)��

��� ������� $!�	 
����	
���#�

�! �������
�

�������
��

(��)��

��� ������� ��&,� 
�

��	�
 �������
�

�������
��

�������
�

���� �����

��� �������� ��8!��
�! �������
�

�������
��

�������
�

���� �����

��� �������� �!��
�! �������
�

�������
��

�������
�

���� �����

��� ������� �!�
�!����
��� �������
�

�������
��

(��)��

��� ��������� �	!�
 
!�	 
!�!�/#� �!�!%�+���+!�0 �������
��

�������
��

�������
�

���� �����

��� ������� ���� 
�

��	�
 �������
�

�������
��

�������
�

���� �����

��� �������� .!��
	 ���5,�
� �������
�

�������
��

�������
�

���� �����

��� �������� .��!�	�� #�

�! �������
�

�������
��

(��)��

��� ������� ��	
��
 �������
�

�������
��

�������
�

�������
�

�����

��� ������� "#����� 
�

��	�
 �������
�

�������
��

�������
�

���� �����

��� �������� .!��
	 ���5,�
� �������
�

�������
��

�������
�

���� �����

��� ������� "#����� 
�

��	�
 �������
�

�������
��

�������
�

���� �����



D
-79

D
raft S

N
L/N

M
 S

W
E

IS
 D

O
E

/E
IS

-0281—
A

pril 1999

A
ppendix D

, S
ection 1 – A

ir Q
uality, N

onradiological A
ir Q

uality

Table D.1–15. Projected Volatile Organic Compound (VOC) Emissions
Reduced Operations Alternative Screening Level Analysis
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Table D.1–15. Projected Volatile Organic Compound (VOC) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–15. Projected Volatile Organic Compound (VOC) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–15. Projected Volatile Organic Compound (VOC) Emissions
Reduced Operations Alternative Screening Level Analysis (continued)
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Table D.1–15. Projected Volatile Organic Compound (VOC) Emissions
Reduced Operations Alternative Screening Level Analysis (concluded)
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Table D.1–16. Additional Chemical List Baseline Screening Level Analysis
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Table D.1–17. Additional Chemical List No Action Alternative Screening Level Analysis
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Table D.1–18. Additional Chemical List, Expanded Operations Alternative Screening Level Analysis
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Table D.1–19. Additional Chemical List, Reduced Operations Alternative Screening Level Analysis
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Table D.1–20. No Action Alternative Noncarcinogenic Chemical Emissions
Exceeding the Threshold Emission Value
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Table D.1–20. No Action Alternative Noncarcinogenic
Chemical Emissions Exceeding the Threshold Emission Value (concluded)
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Table D.1–21. Expanded Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV
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Table D.1–21. Expanded Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV (concluded)

Sources: SNL/NM 1998c, cc
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Table D.1–22. Reduced Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV
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Sources: SNL/NM 1998c, cc

Table D.1–22. Reduced Operations Alternative
Noncarcinogenic Chemical Emissions Exceeding the TEV (concluded)
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Appendix D, Section 1 – Air Quality, Nonradiological Air Quality

D-94 Draft SNL/NM SWEIS DOE/EIS-0281—April 1999

D.1.3.2 Carcinogenic Chemical Screening

The 15 chemicals identified as carcinogenic chemicals
are screened according to the following criteria:

For each chemical, a concentration is calculated
representing a cancer risk of 1.0x10-8 for an exposed
individual. This cancer risk represents an incremental
cancer risk of one-in-one-million (1.0x10-6) (that is, one
person in a million would develop cancer if exposed to
this concentration over a lifetime), a level of concern
established in the Clean Air Act (42 United States Code
[U.S.C.]  §7401). For the purposes of screening, the one-
in-one-million cancer risk, is divided by 100 as a
conservative safety factor, thereby establishing 1.0x10-8 as
the cancer risk screening level.

The calculated concentration representing a cancer risk of
1.0x10-8 for an exposed individual at the maximum offsite
and special receptor location is divided by the annual

average concentration obtained from modeling a 1 gram per
second emission rate from the prototypical stack. The
annual average concentration is used since the 1.0x10-8 risk
level represents a long-term exposure risk to an individual.
The result is the TEV, an emission rate which results in a
concentration with a cancer risk of 1.0x10-8. The TEV is
compared to the hypothetical emission rate that is
calculated by dividing the purchased quantity by 2,000
hours per year (50 work weeks times 40 hours). Tables D.1–
23 through D.1–26 present the results of the carcinogenic
chemical screening process comparing the hypothetical
emission rate to the TEV representing an emission rate with
a 1.0x10-8 risk. The tables present 1996 purchases, No
Action Alternative, Expanded Operations Alternative, and
Reduced Operations Alternative results, respectively. The
word TRUE in the results column indicates that the
hypothetical emission rate exceeds the TEV.
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Table D.1–23. 1996 Annual Purchases of Carcinogenic Chemicals Screening Level Analysis
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Table D.1–23. 1996 Annual Purchases of Carcinogenic Chemicals Screening Level Analysis (concluded)
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a NA: 10-8 risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. It is listed as an ingestion carcinogen.
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Table D.1–24. Projected Carcinogenic Chemical Emissions
No Action Alternative Screening Level Analysis
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Table D.1–24. Projected Carcinogenic Chemical Emissions
No Action Alternative Screening Level Analysis (concluded)

a NA: 10-8 risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. It is listed as an ingestion carcinogen.
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Table D.1–25. Projected Carcinogenic Chemical Emissions
Expanded Operations Alternative Screening Level Analysis
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Table D.1–25. Projected Carcinogenic Chemical Emissions
Expanded Operations Alternative Screening Level Analysis (concluded)

a NA: 10-8 risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. It is listed as an ingestion carcinogen.
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Table D.1–26. Projected Carcinogenic Chemical Emissions
Reduced Operations Alternative Screening Level Analysis
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Table D.1–26. Projected Carcinogenic Chemical Emissions
Reduced Operations Alternative Screening Level Analysis (concluded)

a NA: 10-8 risk level screening value not available; carcinogenic chemical screening performed using unit risk factors for inhalation risk. This chemical does not have inhalation toxicity information available. It is listed as an ingestion carcinogen.
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Appendix D, Section 1 – Air Quality, Nonradiological Air Quality

Table D.1–27. No Action Alternative Carcinogenic
Chemical Emissions Exceeding Screening Levels

Source: SNL/NM 1998a
g/sec: grams per second
TEV: threshold emission value
Bldg. 6580 – Hot Cell Facility (HCF)
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Table D.1–28. Expanded Operations Alternative Carcinogenic
Chemical Emissions Exceeding Screening Levels

Source: SNL/NM 1998a
g/sec: grams per second
TEV: threshold emission value
Bldg. 6580 – Hot Cell Facility (HCF)

For those chemicals with a hypothetical emission rate
greater than the TEV, additional process engineering
estimates of chemical emissions are requested from the
respective facilities. Those carcinogenic chemicals whose
process engineering estimated emission rates still exceed
the TEV are modeled using the process engineering
chemical emissions for the building from which
emissions occur to determine maximum offsite chemical

concentrations and concentrations at public access areas
(such as the National Atomic Museum, hospitals, and
schools). Tables D.1–27, D.1–28, and D.1–29 present
the No Action Alternative, Expanded Operations
Alternative, and Reduced Operations Alternative results
of the final screening step for the carcinogenic chemicals
comparing emission rates derived from process
engineering estimates to the TEV. The process

Bldg. 870 – Neutron Generator Facility (NGF)
Bldg. 878 – Advanced Manufacturing Processes Laboratory (AMPL)
Bldg. 893 – Compound Semiconductor Research Laboratory (CSRL)
Bldg. 897 – Integrated Materials Research Laboratory (IMRL)

Bldg. 870 – Neutron Generator Facility (NGF)
Bldg. 878 – Advanced Manufacturing Processes Laboratory (AMPL)
Bldg. 893 – Compound Semiconductor Research Laboratory (CSRL)
Bldg. 897 – Integrated Materials Research Laboratory (IMRL)
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Source: SNL/NM 1998a
g/sec: grams per second
TEV: threshold emission value
Bldg. 6580 – Hot Cell Facility (HCF)

Table D.1–29. Reduced Operations Alternative Carcinogenic
Chemical Emissions Exceeding Screening Levels

engineering estimates are emission factors based upon
facility process knowledge applicable to each of the
chemical emissions. Concentrations of the carcinogenic
chemicals based upon the process engineering emission
rates are evaluated in the Human Health and Worker
Safety section. (Section 5.3.8)

D.1.4 Mobile Sources

Mobile source emissions were calculated for each
alternative based on estimated vehicle commuter traffic
and onsite vehicle usage. The EPA model MOBILE 5a
was used to estimate mobile source emission factors
based on vehicular profiles input into the model. These
factors were then used to calculate the emissions of
carbon monoxide from SNL/NM vehicular traffic. Table
D.1–30 presents the emission factors, assumptions, and
calculations used to estimate the carbon monoxide
contribution from SNL/NM vehicular traffic for the
proposed alternatives. Figure D.1–5 presents the process
used for evaluating mobile source emissions from
SNL/NM commuter traffic.

The contributions of carbon monoxide emissions from
vehicles commuting to and from SNL/NM and from
SNL/NM-operated on-base vehicles as a percent of the
total county carbon monoxide emissions are: No Action
Alternative, 4.6 percent; Expanded Operations
Alternative, 5.1 percent; and Reduced Operations

Alternative, 4.5 percent. There is no increase of carbon
monoxide emissions from vehicular traffic for any
alternative above the baseline emissions. Rather, the
annual emissions would be reduced by 250 tons under
the Expanded Operations Alternative due to
improvements in vehicle fleet emissions.

Based upon the analysis of stationary and mobile source
emissions for carbon monoxide, even under the
Expanded Operations Alternative, carbon monoxide
emissions from SNL/NM would be less than the 1996
emissions. Therefore, there is no need for a “conformity
analysis.”

D.1.5 Fire Testing Facility

Figure D.1–6 presents the process used for evaluating
emissions from fire testing facilities. Table D.1–31
presents the 89 chemical pollutants, applicable OEL/100
guidelines, and the respective 8-hour average
concentrations at the Kirtland Air Force Base (KAFB)
boundary from burning 1,000 gallons of JP-8 fuel at the
open burn pools located in Lurance Canyon.
Historically, the number of burns in a day varies from
none to multiple. However, the maximum amount
burned in a single day has been and is projected to be,
1,000 gal. The 1-hour pollutant concentrations were
estimated using the model OBODM. These 1-hour
concentrations were converted to 8-hour average
concentrations and compared to 1/100th of the

Bldg. 870 – Neutron Generator Facility (NGF)
Bldg. 878 – Advanced Manufacturing Processes Laboratory (AMPL)
Bldg. 893 – Compound Semiconductor Research Laboratory (CSRL)
Bldg. 897 – Integrated Materials Research Laboratory (IMRL)
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Table D.1–30. Estimated Carbon Monoxide Emissions from SNL/NM
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Table D.1–30. Estimated Carbon Monoxide Emissions from SNL/NM
(concluded)

Source: SNL 1996c

ACGIH 8-hour exposure standard (OEL/100).
Emissions are based on single tests and would be the
same under the No Action and Expanded Operations

Alternatives.  The pollutant concentrations are evaluated
in Section 5.3.8, Human Health and Worker Safety.
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Source: Original

Figure D.1–5.  Flow Chart for Evaluation of Mobile Source Emissions
Various data are input into the MOBILE5A computer model to measure mobile source carbon monoxide
emissions from SNL/NM commuters versus Bernalillo County mobile source carbon monoxide emissions.

Objective: Determine if emissions from vehicles entering SNL/NM
contribute a small percentage of the total emissions of the 

Region of Influence (ROI) (Bernalillo county)

Obtain vehicle count and mix of vehicles entering SNL/NM daily from the transportation
resource

Mobile Sources (Vehicles)

Execute MOBILE5A  model to calculate emissions from vehicles entering SNL/NM

Obtain total vehicular emissions from ROI (Bernalillo county)

Calculate percent of emissions contributed by vehicles entering SNL/NM

Incremental
percent of emissions from vehicles

entering SNL/NM is < 10% of Bernalillo
 county total?

No
Impacts

Potential
Impacts

No

Yes
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Source: Original

Figure D.1–6.  Flow Chart for Evaluation of Open Burning at the Lurance Canyon Burn Site
Open burning emissions are evaluated against national and state ambient

air quality standards, using the OBODM computer model.

Objective: Determine if concentrations of criteria pollutants and chemicals from open burning comply
with the National Ambient Air Quality Standards (NAAQS), New Mexico Ambient Air Quality

Standards (NMAAQS), and (OEL)/100 standards and guidelines

If onsite meteorological data are not available, default to representative meteorology

Fire Testing

Identify sources of emissions including location, type,
emission rate, heat content, and dimensions of burn area

Identify receptor locations including the site boundary, public access areas, and special
receptors (such as schools, hospitals, and nursing homes)

Execute the Open Burn/Open Detonation Dispersion Model (OBODM)
to calculate concentrations of criteria and chemical pollutants at receptors

Concentrations of
criteria and chemical
pollutants are within

standards and guidelines?

No
Impacts

Potential
Impacts

No

Yes
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Table D.1–31. Toxic Pollutant Emissions from Open Burning of JP-8 Fuel at
the Lurance Canyon Burn Site Under the No Action

 and Expanded Operations Alternatives
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Table D.1–31. Toxic Pollutant Emissions from Open Burning of JP-8 Fuel at
the Lurance Canyon Burn Site Under the No Action
 and Expanded Operations Alternatives (continued)
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Sources: ACGIH 1997, Bjorklund et al. 1997
g/g: grams of pollutant per gram of JP-8 fuel
lb/gal: pounds per gallon
µg/m3: micrograms per cubic meter

Table D.1–31. Toxic Pollutant Emissions from Open Burning of JP-8 Fuel at
the Lurance Canyon Burn Site Under the No Action
 and Expanded Operations Alternatives (concluded)
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NA: Not available
OEL: occupational exposure limit
Notes: 1) The nearest distance from burn site to boundary: 3,050 meters

2) JP-8 density: 6.67 lb/gal
3) OBODM-predicted 1-hour decontamination factor (DF): 7.3439x103 µg/m3/1,000 gal

JP-8
4) See text in D.1.5
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D.2 RADIOLOGICAL
AIR QUALITY

This section presents detailed information on the
methodology and data used to calculate the potential
radiological doses associated with radiological air
emissions during normal operations under the No
Action, Expanded Operations, and Reduced Operations
Alternatives.

The radiological dose to the maximally exposed
individual (MEI) and collective dose to the population
within 50 mi of SNL/NM, due to the radiological air
emissions from routine SNL/NM facility operations, was
evaluated. This evaluation is required to show
compliance with the National Emissions Standard for
Hazardous Air Pollutants (NESHAP), which limits
public dose received from radiological material released
to the atmosphere to 10 millirems (mrem)/year (yr), in
addition to natural background and medical radiation
doses normally received.

All SNL/NM facilities that have the potential for
radiological emissions were reviewed. Based on historic
SNL/NM radionuclide emissions data and NESHAP
compliance reports, 10 facilities in 5 TAs were considered
for modeling potential radiological impacts (Figure
D.2–1). Based on the review of historical reported doses
from NESHAPS, other facilities that would not
contribute more than 0.01 mrem/yr (0.1 percent of the
NESHAP limit) to the MEI were screened from further
consideration. These 10 facilities are also part of the 33
facilities identified in Chapter 2 as “selected” facilities
for examination in the SWEIS. They include the
following:

• Annular Core Research Reactor (ACRR)—Defense
Programs (DP) configuration

• ACRR—medical isotopes production configuration

• Sandia Pulsed Reactor (SPR)

• Hot Cell Facility (HCF)

• Radioactive and Mixed Waste Management Facility
(RMWMF)

• Mixed Waste Landfill (MWL)

• High-Energy Radiation Megavolt Electron Source III
(HERMES III)

• Radiographic Integrated Test Stand (RITS)

• Explosive Components Facility (ECF)

• Neutron Generator Facility (NGF)

The ACRR could be operated under either DP
configuration or medical isotopes production
configuration. For purposes of this evaluation and to
ensure conservative results, the facility was assumed to be
operating under both configurations simultaneously.

TA-V was selected as the center of the 50-mi ROI for all
facilities (where modeled releases to the environment
would result in a calculated dose to the population). It
was selected because the majority of radiological
emissions would be from the HCF in TA-V and TA-V
has historically been addressed in annual NESHAP
compliance reports.

The radiological impacts of normal operations of each
alternative, based on estimated radionuclide emissions,
were calculated by using the CAP88-PC computer
model, which is being used for demonstrating NESHAP
compliance (DOE 1997e). CAP88-PC is an improved
version of its predecessor computer code, AIRDOS-EPA.
In CAP88-PC, a modified Gaussian plume equation is
used to estimate both horizontal and vertical air
dispersion of as many as 20 radionuclides released from
1-to-6 stacks. The model calculates exposure to
radionuclide releases that can occur through external (air
immersion and surface ground-shine) and internal
(inhalation and ingestion) pathways.

The external dose is from exposure to a cloud of
radiation passing over the receptor who is standing on
ground that is contaminated with radioactive material.
The appropriate dose quantity is called the effective dose
equivalent (EDE). The internal dose arises from a
radiation source entering the human body through
ingestion of contaminated food and water and inhalation
of contaminated air. The pathways for internal exposure
include ingestion of crops contaminated by airborne
radiation that has been deposited on the crops and
ingestion of food products from animals that have
ingested contaminated food. This is the internal dose
that each body receives from a “1-year intake.” The
integral of the dose rate over the years (that is, 50 years)
gives the committed EDE. The sum of the two dose
quantities from external and internal pathways is
presented in the SWEIS as the total EDE (TEDE),
pursuant to U.S. Department of Energy (DOE) 5400.1.

Rates of ingestion of radionuclides are based on the
terrestrial transport model of the U.S. Nuclear Regulatory
Commission’s Regulatory Guide 1.109 food chain model
(NRC 1977a). Dose conversion factors are derived from
data generated by the DARTAB model, an integral part
of CAP88-PC, which follow the methodology of the
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International Commission for Radiation Protection
(ICRP). These are the components built into the
execution of the CAP88-PC model.

In performing the dose calculations using the CAP88-PC
model, the following types of data are used:

• Emissions Data—The estimated radiological
emissions from each of the 10 SNL/NM facilities
under each alternative are extracted from SNL/NM
facility source documents (SNL/NM 1998a) and
used in the dose evaluations. Table D.2–1 presents
the radiological emissions data from these 10 sources
for the No Action, Expanded Operations, and
Reduced Operations Alternatives. The radiological
emissions from each facility are estimated based on
SNL/NM planned operations and tests projected
into the future under each alternative. The details are
available in the SNL/NM facility source documents
(SNL/NM 1998a). The ACRR and HCF emissions
for the base year 1996 are different due to
refurbishing operations to change over to medical
isotopes production configuration. The SPR
emissions are estimated to be higher than the base
year. This is due to instituting NESHAP
requirements for “confirmatory measurements” of
radiological air emissions, where measured emission
factors were determined for both the SPR and the
ACRR. These measured emission factors were found
to be higher than the calculated emissions factors.
These measurements are source-specific to the SPR
and ACRR and would not affect the calculations and
measurements for other facilities.

• Source Parameters Data—Facility releases, which are
point sources, occur from stack exhausts or vents.
For these releases, the CAP88-PC model calculates a
momentum-type plume rise. Plume rise is calculated
from the stack diameter and exhaust velocity. The
MWL is an area facility and is assumed to be a
ground-level release with no exhaust parameters.
Therefore, CAP88-PC uses a ground release height.
Table D.2–2 presents the source parameters.

• Meteorological Data—Three years (1994-1996) of
meteorological data, including wind speed, wind
direction, and stability, are used by SNL/NM to
create a stability array (STAR) data file for each of
four monitoring towers (CW1, A21, A36, and
MW1) (Figure D.2–2). These SNL/NM-supplied
meteorological data were used by the CAP88-PC
model to calculate the doses. The meteorological data
from the nearest representative meteorological tower
to the source being evaluated were used to calculate

the dose to the MEI and the population within
50 mi. Meteorological data from tower A36 were
used to model the ACRR, HCF, and SPR.
Meteorological data from tower A21 were used to
model the HERMES III, RITS, ECF, and NGF.
Meteorological data from tower MW1 were used to
model the MWL. The RMWMF was modeled using
meteorological data from tower CW1.

In addition, annual average temperature and
precipitation data recorded by SNL/NM at these
towers were used to calculate composite three-year
average temperature and precipitation and further
used as input to the CAP88-PC. Precipitation is
measured only at towers A36 and A21. The
composite average precipitation value calculated
from A36 is assumed to be representative of towers
MW1 and CW1.

The composite average temperatures for towers A36,
A21, MW1, and CW1 are 14.6, 14.3, 14.3, and
14.2 degrees Celsius (°C), respectively. The composite
average precipitation levels at towers A36 and A21 are
26.3 and 24.4 cm/yr, respectively. The mixing height,
based on Sunport meteorological data that is used in
the NESHAP report (SNL/NM 1996u), 2,055 m
above ground level, is used as input to the CAP88-PC.

• Demographic Data—Demographic data include
population, numbers of beef and dairy cattle, and
the area of food crop harvesting. Although the
CAP88-PC model contains default demographic
data for the Albuquerque area, based on site-wide
demographic averages, SNL/NM generated a more
accurate data set based on available data on a per-
county basis (SNL/NM 1996u). These data, within
5 equal segments for each wind direction (total 80
equal segments spaced to cover a 50-mi radius,
including 16 wind direction subdivisions) were
used by SNL/NM.

SNL/NM estimated population based on 1994-1995
population data and estimated agricultural data
obtained from the U.S. Department of Commerce
(SNL/NM 1996u). These data were also used in the
CAP88-PC model. SNL/NM does not have any
onsite agricultural production; only agricultural data
beyond the site boundary to a 50-mi radius were
considered in the impact evaluation.

Table D.2–3 presents population distribution. The
densities of beef and dairy cattle within the 50-mi
radius of SNL/NM were 2.016 beef cattle per square
kilometer and 0.554 dairy cattle per square kilometer
(SNL/NM 1996u).
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Table D.2–1. Radiological Emissions from Sources at SNL/NM

Source: SNL/NM 1998a
Ci/yr: Curies per year
DP: Defense Programs
SNL/NM: Sandia National Laboratories/New Mexico
a Radionuclide emissions presented in this table represent projections based on activity forecasts and do not match historical emissions due to changing activities and programs.
b Because SNL/California tritium-contaminated oils handled at the RMWMF during the base year were abnormally high, this maximum level of emissions is assumed to be released in any year

and, therefore, is constant for all alternatives.
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Table D.2–2. Release Parameters for SNL/NM Facilities

Source: SNL/NM 1996u
oC: degrees Celsius
Ci/yr: Curies per year
DP: Defense Programs
m: meter
m/sec: meters per second
SNL/NM: Sandia National Laboratories/New Mexico
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• Receptor Locations—Fourteen core receptor locations
were considered in evaluating the impacts due to
routine operations at SNL/NM. These receptor
locations were selected based on the review of the
NESHAP compliance reports for the public MEI,
SNL/NM site information documents, and receptor
locations that are in close proximity to the sources,
site boundary, or are in prevailing wind directions
and that represent children, sick, and elderly
(schools, day care centers and hospitals). These 14
core receptors are the Child Development Center-
East, Child Development Center-West, Coronado
Club, Golf Course (Clubhouse), Kirtland
Elementary School, KAFB Housing (Zia Park
Housing), KUMMSC, Lovelace Hospital, National
Atomic Museum, Riding Stables, Sandia Base
Elementary School, Shandiin Day Care Center,
Veterans Affairs Medical Center (Hospital), and
Wherry Elementary School. In addition, two
receptors of public concern representing Four Hills
Subdivision and Isleta Gaming Palace, which are
farther away from SNL/NM, were also evaluated.

Because the general public and Air Force personnel
have access to SNL/NM, 14 core receptor locations
and 2 offsite receptor locations of public concern
were considered for dose impact evaluation. Based on
NESHAP reports, 16 onsite as well as 6 offsite
additional receptor locations, which have been
historically considered for annual NESHAP reports,
were also evaluated (SNL/NM 1996u). A total of 38
receptor locations was considered for dose impact
evaluation. The concept of an onsite potential MEI
receptor was conservatively assumed to include
members of the military, their dependents,
contractors, and other non SNL/NM personnel who
have access to locations around KAFB. Offsite
receptors include members of the public who are not
physically located on Federal properties, which
include SNL/NM, DOE, and KAFB lands. Public
areas surrounding SNL/NM and adjoining military
and DOE lands were surveyed for actual public
residents and workers. Public lands include city,
county, Bureau of Land Management (BLM), Native
American, national forest, and other private and

Table D.2–3. SNL/NM Population Distribution Within 50 Miles (80 km)

Source: SNL/NM 1996u
km: kilometers

DIRECTION POPULATION

DISTANCE
10 mile
(16 km)

20 mile
(32 km)

30 mile
(48 km)

40 mile
(64 km)

50 mile
(80 km)

N 40,341 33,537 1,929 2,700 3,472

NNW 39,593 98,185 1,929 3,195 3,472

NW 36,716 97,694 4,623 2,700 3,472

WNW 21,134 32,848 11,807 8,788 1,434

W 17,510 9,127 11,508 3,168 640

WSW 26,087 6,445 6,933 6,130 1,535

SW 10,846 3,105 4,622 5,493 1,855

SSW 1,889 10,092 16,438 2,631 196

S 1,472 2,773 4,373 3,882 233

SSE 1,585 951 1,345 534 592

SE 2,110 267 329 461 592

ESE 2,354 6,274 3,001 461 592

E 2,354 4,936 2,823 1,346 1,550

ENE 2,354 6,084 2,765 3,853 4,741

NE 4,327 7,254 3,271 3,853 4,954

NNE 28,405 8,794 1,929 2,969 4,261
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nonrestricted Federal lands. Thirty-two of a total of
38 receptor locations, representing core receptors,
22 offsite receptors of public concern, and 16
onsite NESHAP considered receptors, are shown
on Figure D.2–3. Tables D.2–4, D.2–5, and
D.2–6 present the 38 NESHAP, core, and offsite
receptors, along with distances and directions
from each of the 10 selected SNL/NM facilities/
sources that are modeled.

The model-calculated dose contributions, including
external, inhalation, and ingestion exposure pathways
from each of the 10 facilities/sources calculated
individually at each receptor location, were combined
to determine the overall SNL/NM site-wide normal
operations dose to the MEI, for each alternative. The
maximum TEDE was calculated from all exposure
pathways from all sources to the MEI under each
alternative. The EDE contributions from each of the
sources to each of the receptor locations under the No
Action Alternative, Expanded Operations Alternative,
and Reduced Operations Alternative are presented in
Tables D.2–7, D.2–8, and D.2–9, respectively.

Dose assessment results are summarized in
Table D.2–10. The total doses (TEDE) from all
exposure pathways and all modeled sources to the MEI
are 0.15 mrem/yr under the No Action Alternative,
0.51 mrem/yr under the Expanded Operations
Alternative, and 0.02 mrem/yr under the Reduced
Operations Alternative. The calculated MEI dose for
each alternative is much lower than the regulatory limit
of 10 mrem/yr from the air pathways, and small
compared to the background radiation dose of
360 mrem/yr. The calculated collective doses to
population within 50 mi are 5.0 person-rem/yr under
the No Action Alternative, 15.8 person-rem/yr under
the Expanded Operations Alternative; and 0.80 person-
rem/yr under the Reduced Operations Alternative. The
calculated annual collective dose from SNL/NM
operations under each alternative (5.0, 15.8, and
0.80 person-rem/yr, respectively) to the population
within 50 mi would be much lower than the annual
263,700-person-rem collective dose to the population
from background radiation (Figure 4.10–2).
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Table D.2–4. Distance (Meters) and Direction to NESHAP-Considered Receptor Locations from SNL/NM
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Source: SNL/NM 1996u
ACRR: Annular Core Research Reactor
ECF: Explosive Components Facility
HCF: Hot Cell Facility
HERMES III: High-Energy Radiation Megavolt Electron Source III

Table D.2–4. Distance (Meters) and Direction to NESHAP-Considered Receptor Locations from SNL/NM
(concluded)

KAFB: Kirtland Air Force Base
MWL: Mixed Waste Landfill
NGF: Neutron Generator Facility
RITS: Radiographic Integrated Test Stand
RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor
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Table D.2–5. Distance (Meters) and Direction to Core Receptor Locations from SNL/NM

Source: SNL/NM 1996u
ACRR: Annular Core Research Reactor
ECF: Explosive Components Facility
HCF: Hot Cell Facility
HERMES III: High-Energy Radiation Megavolt Electron Source III
MWL: Mixed Waste Landfill

NGF: Neutron Generator Facility
RITS: Radiographic Integrated Test Stand
RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor
a Also a NESHAP-considered receptor location
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Table D.2–6. Distance (Meters) and Direction to Offsite Receptor Locations From SNL/NM

Source: SNL/NM 1996u
ACRR: Annular Core Research Reactor
ECF: Explosive Components Facility
HCF: Hot Cell Facility
HERMES III: High-Energy Radiation Megavolt Electron Source III
MWL: Mixed Waste Landfill
NGF: Neutron Generator Facility
RITS: Radiographic Integrated Test Stand
RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor
USGS: U.S. Geological Survey
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Table D.2–7. Summary of Dose Estimates to Each of the
SNL/NM Receptors from No Action Alternative Emissions
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Table D.2–7. Summary of Dose Estimates to Each of the SNL/NM
Receptors from No Action Alternative Emissions (continued)
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Sources: DOE 1997e, SNL/NM 1998a
ACRR: Annular Core Research Reactor
DP: Defense Programs
ECF: Explosive Components Facility
HCF: Hot Cell Facility
HERMES III: High-Energy Radiation Megavolt Electron Source III
KAFB: Kirtland Air Force Base
MEI: maximally exposed individual
Mo-99: molybdenum-99 and other medical isotopes production
mrem/yr: millirems per year
MWL: Mixed Waste Landfill
NGF: Neutron Generator Facility
rem: Roentgen equivalent, man
RITS: Radiographic Integrated Test Stand
RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor
USGS: U.S. Geological Survey

Table D.2–7. Summary of Dose Estimates to Each of the SNL/NM
Receptors from No Action Alternative Emissions (concluded)
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Table D.2–8. Summary of Dose Estimates to each of the SNL/NM Receptors
from Expanded Operations Alternative Emissions from each SNL/NM Facility
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Table D.2–8. Summary of Dose Estimates to each of the SNL/NM Receptors
from Expanded Operations Alternative Emissions from each SNL/NM Facility (continued)
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Table D.2–8. Summary of Dose Estimates to each of the SNL/NM Receptors
from Expanded Operations Alternative Emissions from each SNL/NM Facility (concluded)

Sources: DOE 1997e, SNL/NM 1998a
ACRR: Annular Core Research Reactor
DP: Defense Programs
ECF: Explosive Components Facility
HCF: Hot Cell Facility
HERMES II: High-Energy Radiation Megavolt Electron Source II
KAFB: Kirtland Air Force Base
MEI: maximally exposed individual
Mo-99: molybdenum-99 and other medical isotopes production
mrem/yr: millirems per year
MWL: Mixed Waste Landfill
NGF: Neutron Generator Facility
rem: Roentgen equivalent, man
RITS: Radiographic Integrated Test Stand
RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor
USGS: U.S. Geological Survey
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Table D.2–9. Summary of Dose Estimates to each of the SNL/NM Receptors
from Reduced Operations Alternative Emissions from each SNL/NM Facility
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Table D.2–9. Summary of Dose Estimates to each of the SNL/NM Receptors
from Reduced Operations Alternative Emissions from each SNL/NM Facility (continued)
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Table D.2–9. Summary of Dose Estimates to each of the SNL/NM Receptors
from Reduced Operations Alternative Emissions from each SNL/NM Facility (concluded)

Sources: DOE 1997e, SNL/NM 1998a
ACRR: Annular Core Research Reactor
DP: Defense Programs
ECF: Explosive Components Facility
HCF: Hot Cell Facility
HERMES III: High-Energy Radiation Megavolt Electron Source III
KAFB: Kirtland Air Force Base
MEI: maximally exposed individual
Mo-99: molybdenum-99 and other medical isotopes production
mrem/yr: millirems per year
MWL: Mixed Waste Landfill
NGF: Neutron Generator Facility
rem: Roentgen equivalent, man
RITS: Radiographic Integrated Test Stand
RMWMF: Radioactive and Mixed Waste Management Facility
SPR: Sandia Pulsed Reactor
USGS: U.S. Geological Survey
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Appendix D, Section 2 – Air Quality, Radiological Air Quality
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Table D.2–10. Calculated Dose Assessment Results for
SNL/NM Operations Under No Action, Expanded Operations,

and Reduced Operations Alternatives

Sources: SNL/NM 1998a, DOE 1997e
KUMMSC: Kirtland Underground Munitions and Maintenance Storage Complex
MEI: maximally exposed individual

mi: miles
mrem/yr: millirems per year
NA: not applicable
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